We present X-ray point source catalogs obtained from archival Swift observations that have partially or fully covered the 95% confidence error contour of unidentified Fermi sources. In total, 21 out of 37 unidentified Fermi sources have been observed by the X-Ray Telescope (XRT) on board the Swift observatory.
Introduction
Until recently, nearly the totality of γ-ray sources in the inner Galaxy l = 270
• − 90
• and −30 • < b < 30
• remained without firm counterparts. It has been long suspected that low-latitude sources comprise a Galactic population that is either similar to the already identified γ-ray pulsars (Yadigaroglu & Romani 1997) , or represent an entirely new class of γ-ray emitters associated with the disk/bulge population (Thompson 2008; Johnson & Mukherjee 2009 ). With improved localizations and superb timing capabilities,
Fermi has started to unveil the likely culprits (Abdo et al. 2009b) . Among the sources reported in the Bright Gamma-ray Source List (0FGL), 26 include pulsars, supernova remnants, and pulsar wind nebulae (Roberts 2005) within the inner Galaxy. While we are certainly on our way to solving this long-standing puzzle, the nature of approximately half of the 0FGL sources in the inner Galaxy remains elusive.
It is likely that additional Fermi sources will be identified through γ-ray timing.
Others will require intensive work at other wavelengths to produce plausible counterparts.
Important challenges await for sources that fail to reveal themselves easily. Radio surveys will be of limited help for the potential analogs to the radio-quiet pulsars such as 0FGL J0007.4+7303 (Halpern et al. 2004; Abdo et al. 2009a ) and 0FGL J1836.2+5925 (Mirabal & Halpern 2001; Reimer et al. 2001; Halpern et al. 2002; Abdo et al. 2009c ).
In addition, extreme dust extinction and reddening close to the Galactic plane will be difficult to overcome in the optical. As a consequence, hard X-rays may provide the only opportunity to penetrate the Galactic barrier and gain access to γ-ray objects in the inner Galaxy.
X-ray observations were crucial in recent efforts to secure likely counterparts for a pair of unidentified Fermi sources (Bassani et al. 2009; Mirabal & Halpern 2009 ). In order to extend the X-ray efforts and to help foster multiwavelength collaborations, we present X-ray -4 -point source catalogs derived from archival Swift observations of unidentified Fermi sources.
The paper is organized as follows. Section 2 describes the observations and data reductions.
Sections 3 and 4 provide details about individual Fermi sources. Lastly, discussion and conclusions are presented in Section 5.
Observations and Data Reduction
Data for unidentified Fermi sources were retrieved from the public Swift archive and comprise observations obtained during 3 November 2005−5 August 2009. In this period, a total of 21 unidentified Fermi sources were partially or fully covered with the X-Ray
Telescope (XRT) on board Swift (Gehrels et al. 2004) . Figure 1 shows the distribution of unidentified Fermi sources gathered from Abdo et al. (2009b) and highlights the Fermi contours covered by Swift observations. All observations were obtained with the XRT operated in photon counting (PC) mode. The details of Swift XRT observations of unidentified Fermi sources are summarized in Table 1 .
Source extraction to identify all significant X-ray sources within the Fermi error contours was performed with wavdetect. Source positions and positional errors were derived using xrtcentroid. X-ray counts (0.3-10 keV) were extracted from a circular region with a 20 pixel radius (47 ′′ ). (Hartman et al. 1999) . Within the the Fermi 95% confidence error contour lies the relatively soft X-ray source Swift J0614.5−3332. An XMM-Newton object consistent with The X-ray source Swift J0910.9−5048 is likely associated with a blazar (Sadler 2008) and Galactic plane transient at b = −1.
• 8 (Cheung et al. 2008; Landi et al. 2008 ).
0FGL J1231.5−1410: Detected as EGR J1231−1412 in the EGR catalog (Casandjian & Grenier 2008) . The brightest source in the field, Swift J1231.1−1411, lacks a radio counterpart in the NRAO VLA Sky Survey (NVSS) source catalog (Condon et al. -6 -1998 ). The source is soft in X-rays with a hardness ratio HR = −1.00, i.e. all its X-ray photons are detected at energies E < 2.0 keV. Inspection of a Digitized Sky Survey image reveals a blank field at the X-ray position down to a conservative limit of R > 20.1.
We argue that Swift J1231.1−1411 meets the requirements of a potential neutron-star counterpart to 0FGL J1231.5−1410. October (Gregory et al. 1996) . 
Special Cases
A keen reader will notice the omission of three additional unidentified Fermi sources that have been covered by Swift namely 0FGL J1045.6−5937, 0FGL J1115.8−6108, and 0FGL J1746.0−2900. We have deliberately labeled these sources as special cases given the complexity of said regions. the binary system WR43a stands out. Moffat et al. (2001) argued that the scatter observed in some of the most luminous X-ray sources in NGC 3603 may indicate the presence of additional colliding wind binaries. As a result, it is important to investigate whether massive colliding wind binaries are driving the γ-ray production associated with this source.
Nevertheless, alternative emitters cannot be ruled out with the current observations.
-10 -0FGL J1746.0−2900: Possibly associated with the Galactic Center region. This general area has been observed multiple times by Swift. Unfortunately, cataloguing and modeling the X-ray emission is challenging. We refer the reader to Muno et al. (2005) for a point-source catalog of this region.
Discussion and Conclusions
We have presented point-source catalogs and data analyses of 24 Swift XRT individual observations that have partially or fully covered the error contours of unidentified Fermi sources. In total, we have detected 18 X-ray point sources distributed over 15
unidentified Fermi error contours. For 0FGL J1413.1−6203, 0FGL J1634.9−4737, and 0FGL J2027.5+3334 we are only able to derive upper limit for source detections. In addition to positions and count rates, we have computed the hardness ratios of detected sources.
With a uniform dataset at hand, it is critical to examine these X-ray point sources as potential counterparts to unidentified Fermi sources. We have advanced initial interpretations for a handful. However, additional efforts are required to further characterize the nature of the remaining counterpart candidates. It is our hope that this catalog release will motivate multiwavelength collaborations and help plan future observational programs.
In particular, as shown here continued observations with Swift and other major X-ray observatories will be key in advancing the identification of Fermi sources within the inner Galaxy. In order to ensure quick access to newer versions of this catalog, we will provide regular updates through our website -17 - 
